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A whispering gallery mode laser with an ultra-narrow-linewidth of 11kHz
and stable continuous-wave output has been obtained successfully using a half-
taper fiber which coupled with a high Q of 8.8×105 erbium doped fluoride glass
ZBLALiP microspherical cavity.
The history of theoretical and experimental studies of whispering gallery
mode lasers are reviewed. The optical properties of microcavities are also dis-
cussed. The microsphere coupling system model as well as its properties are
discussed respectively. The phase-matching conditions for the effective coupling
between Er:ZBLALiP microsphere and taper fiber are obtained. The mode split-
ting has been observed firstly using a half-taper fiber.
The absorption spectrum of Er:ZBLALiP bulk samples are measured. Mc-
Cumber and Judd-Ofelt theories have been used to analyse the spectroscopic
properties of the Er:ZBLALiP. We have carried out theoretical and experimen-
tal investigation on upconversions in the Er:ZBLALiP. A micrometer-sized point
temperature sensor in the Er:ZBLALiP microsphere are proposed.
A model of optical parametric filter is established. A single-frequency whis-
pering gallery mode laser with the maximum output of 6µW has been pro-
posed. The characteristics of single-frequency whispering gallery mode laser
have been studied. The thermal effects of Er:ZBLALiP microspherical resonators
and properties of wavelength shift in single-frequency whispering gallery mode
laser have also been studied. The wavelength shift of 10.33MHz/µW-slope and
33.33MHz/nm-slope have been obtained respectively.
A dual wavelength whispering gallery mode laser has been obtained success-
fully using two half-taper fibers. The properties of dual wavelength whispering














length whispering gallery mode laser output and beat note in the photodiode at
10.86GHz with intensity fluctuation range of 1dB, frequency fluctuation range of
300kHz and linewith of 22kHz.
The properties of threshold and linewidth in the Er:ZBLALiP whispering
gallery mode laser have been studied theoretically. A model of laser linewidth test
system has been established by introducing a delayed heterodyne interferometer.
The power spectrum of beat note in the photodiode has been derived from this
model. Voigt profile with real function has been derived to describe the beat
note. The three profiles, Lorentzian, Gaussian and Voigt profile, are used to fit
the spectrum of the beat note respectively. The Voigt profile is satisfied well with
the experimental results.
The research of this dissertation is supported by the Chinese Scholarship
Committee with convention N°2007101960 and the French Centre National
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